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A B ST R A C T
By applying the Theil index of in com e 
in e q u a lity  an d  its  d ecom position  
betw een and w ithin  groups to incom e 
data ad ju sted  for pu rch asin g  p ow er 
p arity  on 115 cou ntries betw een 1960 
and 1985, it is found that the world-w ide 
level o f intercountry incom e inequality 
d eclined  steadily  by 0.584 per cent per 
a n n u m , in d ic a tin g  a co n s id e ra b le  
o v e ra ll  c o n v e rg e n c e  p ro ce ss . T h e  
d ecom p osition  an alysis in d icates that 
th e  d o m in a n t  c o n s t i t u e n t  o f 
in tercountry  incom e inequality was the 
aggregate in equ ality  betw een  regions, 
fo llo w ed  by th e aggregate inequality  
w ithin  regions. The decom position also 
reveals that the contribution of incom e 
inequality  am ong the clusters of LDCs, 
O EC D  and CPEs was very small.
L Introduction
In a n a lo g y  to in com e in eq u ality  am ong p eo p le , in co m e 
in equ ality  am ong countries m ay serve as an ind icator o f the 
in ternational level o f relative deprivation. Large differences in 
in co m e p er cap ita  betw een  n eighbou ring  co u n tries m ight 
th erefo re  g en erate  legal and illegal m ig ratio n  from  p oor 
co u n tries  to r ich er ones that can ag grav ate  p ro b lem s of 
u n em p lo y m en t and eth n ic im balan ces and ten sio n  in  er 
du rin g  p eriod s of recession . In som e extrem e cases, large 
d iffe re n ce s  in  p er cap ita  in com e m ight lead  to acts  o f 
aggression that can inflict considerable hum an suffering, loss 
of natural resources and environm ental dam age and that can 
sh a k e  th e  w o rld 's  p o litica l s ta b ility . T h e co n v e rg e n ce  
h y p o th esis  su g g ests, how ever, that sp illov ers  from  leader 
econom ies to follow ers, d iffusion  of innovations, im itation , 
m od ernisation  of social and econom ic institutions, as w ell as 
M aslow vian  processes of d iverting productive energies into 
activ ities  of self-exp ression  and fu lfilm ent in the ad vanced  
econom ies, tend to narrow  the per capita incom e gap betw een 
the rich and the poor countries.
In  th eir sem in al study on w orldw ide incom e inequality , 
Sum m ers, K ravis and H eston (1984) found by com puting Gini 
co effic ien ts  that betw een  1950 and 1980 the w orld level of 
incom e inequality  rem ained approxim ately stagnant at close to 
the 0 .5  level, w hereas incom e inequ ality  am ong in d u stria l 
countries declined sharply from 0.302 in 1950 to 0.129 in 1980. 
A sm aller decline in the level of incom e inequality  w as also 
recorded in the cases of the centrally planned econom ies (0.381 
to 0.301) and the m iddle-incom e countries (0.269 to 0.258). In 
contrast, incom e inequality betw een the low -incom e countries 
rose from  0.103 to 0.112. Through analysis of the Sum m ers and
H eston 's (1984) database on seventy-tw o cou ntries betw een  
1950 and 1980, Baum ol (1986) suggested that there are  several 
convergence-d ivergence clubs —  in com e lev els  co n v erg ed  
w ithin  the cen tra lly  p lanned econom ies and  the m id d le - 
incom e m arket econom ies, but not w ithin the group o f lo w - 
incom e countries. Baum ol (1986) also found that betw een  the 
a fo rem en tio n ed  g ro u p s in co m e le v e ls  h a v e  g e n e ra lly  
d iv erg ed , w ith  the excep tio n  o f the ce n tra lly  p lan n ed  
eco n om ies w hich  cau g h t up w ith the a d v an ced  m arket 
econom ies to a slight extent. By applying an augm ented Solow  
grow th m odel to Sum m ers and H eston 's  (1988) im p ro v ed  
database, M ankiw , R om er and W eil (1992) co n clu d ed  th at, 
holding population grow th and capital accum ulation constant, 
the standards of living across countries converge at about the 
rate predicted by the model. Other studies by M addison (1982), 
A bram ovitz (1986), and Dow rick and N guyen (1989) have been 
confined to the case of the m ost industrialised cou ntries and , 
in general, have confirm ed the existence o f a con verg en ce 
process.
W hile it is interesting to study the incom e d ifferen ces and 
existence o f convergence or d ivergence processes w ithin  and 
b etw een  th e  a fo rem en tio n ed  g en era l g rou p s o f s im ila r  
econom ic developm ent stage and econom ic system , it should  
be recognised that the utm ost adverse effects and expressions 
of in tercountry  incom e inequality  are likely to occu r am ong 
neighbou ring  countries and, hence, it is a lso  im p o rtan t to 
analyse the in tercountry  incom e inequality  levels and trends 
by regions. By applying Theil (1967) index of incom e inequality  
and its d ecom position  properties to Sum m ers and H esto n 's  
(1988) im p roved  set o f in tern ation al co m p ariso n s o f rea l 
product and price levels, the present paper e lab o rates and 
extends w ithin a com prehensive fram ew ork the in vestigation  
o f in te rco u n try  in com e in eq u ality  and the co n v e rg e n ce
hyp oth esis in revealin g  not only the levels and tren d s of 
incom e inequality  am ong the different clusters o f countries at 
a s im ilar stage of econom ic developm ent and w ith sim ilar 
econom ic system s, but also betw een and within the regions of 
th e se  c lu s te rs . T h e  sum  o f th e co m p o n e n ts  o f th is  
d ecom position  yields the global level of intercountry  incom e 
inequality .
The structure of the paper is as follows. Section II describes 
the data and the decom position of the Theil index of incom e 
in equ ality  in to  clusters of econom ic developm ent stages and 
econom ic system s and their regional constituents. Section  III 
presents the global level o f incom e inequality betw een the 115 
co u n tries  and its d ecom p osition  betw een  and w ith in  the 
clusters of the Less D eveloped Countries, the O EC D  countries 
and  th e C en tra lly  P lan ned  E conom ies and th eir th irteen  
d istinct regions. Sections IV and V present and an alyse the 
incom e inequality  levels and trends within the regions of LDC 
and O E C D  cou ntries, respectively. Section VI conclu d es the 
paper w ith a brief sum m ary of the m ajor findings.
II. C onceptual Fram ew ork
O ur an alysis o f in tercou ntry  incom e in equ ality  ap p lies the 
inform ation index of incom e inequality and its decom position 
form ula to data on incom e adjusted for purchasing  pow er 
p arity  on a h und red  and fifteen  cou ntries extracted  from  
Sum m ers and H eston 's  (1988) PW T4. The n atio n al in com e 
data are com puted by m ultiplying the population figure by the 
real gross dom estic product per capita (RGDP1), expressed in 
1980 in tern atio n a l p rices. The in com plete data fo r m any 
developing countries during the 1950s restricts the analysis to 
the tw en ty -six  year period  betw een  1960 and 1985. The 
cou ntries have been classified  into three m ajor clu sters  of
econom ic d evelopm ent stages and system s. The first clu ster 
includes the eighty-three Less Developed C ountries (LD Cs) on 
which com plete data are available. The second is the cluster of 
the tw enty-fou r countries affiliated  to the O rg an isation  for 
Econom ic C ooperation and D evelopm ent (OECD). The third is 
the clu ster o f the nine C entrally Planned Econom ies (CPEs). 
S in ce  m uch  o f the ad v erse  e ffects  and e x p re ss io n s  o f 
in terco u n try  in com e in eq u ality  m ight tak e  p lace  am on g  
n eighbouring countries, these clusters, with the excep tion  of 
the C PEs' cluster which form s a geographical continuum  along 
East E u rop e and N orth  A sia, are su bd iv id ed  in to  tw elve 
regional groups. The regional groups of the LDCs are East Asia 
and the P acific (7 countries), East and Sou th ern  A frica  (18 
cou ntries), G u lf and Arabia (7 countries), Latin A m erica and 
the C arib b ean  (22 co u n tries), Sou th  A sia (6 co u n tr ie s), 
Sou th ern  M ed iterranean  (6 cou ntries) and W est A frica  (16 
cou ntries). The regional groups of the O EC D  co u n tries  are 
N orth A m erica (2 countries), N orth E urope and the B ritish  
Isles (9 cou ntries), East Pacific (3 co u n tries), Scan d in av ia  (5 
co u n trie s  in clu d in g  Ice lan d ), and S o u th e rn  E u ro p e  (5 
countries). The detailed  classification  of countries by clusters 
and regional groups is described in Appendix A.
The inform ation m easure of incom e inequality proposed by 
Theil in 1967 can be interpreted as the expected inform ation  of 
the indirect m essage that transform s the prior probabilities as 
represented by population shares of groups into the p osterior 
p ro b ab ilities  as reflected  by their incom e shares (K akw ani, 
1980:88-89). This m easure suggests that the aggregate  level o f 
intercountry incom e inequality in any given year is equal to 
the w eighted sum  of the logarithm s of the cou ntries' ratios o f 
incom e share to population share, w here the w eights are  the 
countries' incom e shares. Our choice of this index is based on 
its attractive decom position feature. The Theil ind ex can be
stra ightforw ard ly  decom posed betw een and w ithin  grou p s, 
w hereas th e G in i co effic ien t is only d ecom p osab le  if  the 
co n stitu en t su b g ro u p s can  be strictly  ord ered  by in com e 
(Fishlow , 1972; and Cow ell, 1980).
The com putation of the world level of intercountry incom e 
in e q u a lity  (W L III) is co n d u cted  in a cco rd a n ce  w ith  a 
d eco m p o sitio n  form ula that p reserves and m easu res the 
co n tr ib u tio n  o f th e co n stitu e n ts  o f the a fo rem en tion ed  
classification — the clusters of LDCs, O ECD  and CPEs and their 
thirteen regional groups:
W L IIIijk =  I  yi log(yi/xj) + I  y i f l ( y i j/ y i)  log
i=l i=l . )  XlJ/Xl
w here,
i = a cluster index, with 1 indicating the LD Cs' cluster,
2 the O EC D  cou ntries' cluster and 3 the C PE s' 
cluster;
j = a reg io n al in d ex, w ith j= l , . . . ,7  fo r th e L D C s' 
cluster, j= l,...,5  for the O EC D  cluster and j= l  for 
the C PEs' cluster;
k = a country index;
yi = the in co m e sh are  of c lu ster i in the w o rld 's  
incom e;
yij = the incom e share of region j affiliated  to the i-th 
cluster in the w orld's income;
yijk = the incom e share o f country k affiliated to the j-th  
region of the i-th cluster in the w orld 's incom e;
x j = the population share of clu ster i in the w o rld 's  
population;
x ,j = the population share of region j affiliated  to the i-  
th cluster in the w orld's population; and
x jjk  = the population share of country k affiliated  to the 
j-th  region of the i-th  c lu ster  in the w o rld 's  
population.
W hile the first term  on the right-hand  sid e o f equ atio n  1 
indicates the level of incom e inequality betw een the clusters o f 
LDCs, O EC D  countries and CPEs as a whole, the second and the 
third term s d isp lay  the w eighted sum  of incom e in equ ality  
levels betw een  and w ithin  the reg ions of th ese  c lu sters , 
respectively.
HI. W orld-W ide Intercountry Incom e In eq u ality  and its 
C onstituents
By using the aforem entioned form ula and data, the lev els o f 
and trends in global incom e inequality and its d ecom p osition  
w ithin  and betw een  the three clu sters  and th eir reg io n a l 
g rou p s are  com p u ted  and su m m arised  in T a b le  1 an d  
illustrated by Figure 1. Table B .l in A ppendix B d isp lays the 
estim ation results of an exponential function and a qu ad ratic 
trend equation  capturing the intertem poral b eh avio u r o f the
w o rld -w id e  in te r c o u n tr y  in co m e  in e q u a lity  an d  its  
constituents. The m ajor findings indicated by Tables 1 and B .l 
and Figure 1 are:
1. The world-wide level of intercountry income inequality declined 
steadily over the observed period 1960-1985 by 16.75 per cent and at 
a statistically significant rate of 0.584 per cent per annum.
2. The major constituent of intercountry income inequality was the 
aggregate income inequality between regions, followed by the 
aggregate income inequality within regions. The substantial 
increase in income inequality among the regions of the LDCs more 
than compensated for the decline in the income inequality among 
the regions of the OECD countries and hence the share of the 
overall interregional income inequality in the world-wide income 
inequality rose from 0.789 in 1960 to 0.839 in 1985. In contrast, the 
share of the overall intraregional income inequality declined from
0.198 to 0.153 during the same period as the level of intercountry 
income inequality among the CPEs was moderated.
3. The share of income inequality between the clusters of LDCs, OECD 
and CPEs in the aggregate level of income inequality among the 
world's nations was only 0.01314 in 1960 and declined to 0.00864 in 
1985. This and the above-mentioned result suggest that the 
aggregate interregional inequality overshadowed the intercluster 
inequality.
4. The decline in the world level of income inequality was accelerated 
by the decline of 1.617 per cent per annum in the aggregate level of 
income inequality within the regional groups, but it was moderated 
by the slower decline of 0.307 per cent per annum in the aggregate 
level of income inequality between regions.
5. The level of income inequality between the clusters of LDCs, OECD 
and CPEs rose by 31.25 per cent between 1960 to 1969 but later
declined by 56.29 per cent between 1970 and 1985. That is, the 
substantial divergence of the per capita income across the clusters 
during the 1960s was replaced by a strong convergence process during 
the following decades.
6. Similarly, while the 1960s was a decade of unclear trends in the 
aggregate level of income inequality within the regional groups of 
countries, the 1970s and the first half of the 1980s saw a steady and 
substantial decline of 39 per cent in this constituent of income 
inequality. This decline can be almost fully attributed to the rapid 
decline of income inequality within the cluster of the centrally 
planned economies which was the major contributor to intraregional 
income inequality. In contrast, the aggregate levels of intercountry 
income inequality within the regions of LDCs and OECD countries 
did not change substantially over the observed period. Toward the 
end of the observed period the contribution of the CPEs to 
intraregional inequality was similar to that of the LDCs.
7. While the aggregate level of income inequality among the seven 
regions of LDCs rose steadily by 17.05 per cent, the aggregate level 
of income inequality between the five regions of the OECD countries 
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IV. Income Inequality Levels and Trends Within Regions of 
LDCs
T he levels o f intercountry  incom e inequality w ithin the seven 
regions o f LD C s during the observed period 1960 to 1985 are 
sum m arised in Table 2 and Figure 2. In addition, Table B .2 in  
A ppendix B displays the estim ation results o f the exp on entia l 
and quadratic trend equations. The m ajor findings indicated by 
Tables 2 and B.2 and Figure 2 are:
1. The highest level of intercountry income inequality was recorded 
for Latin America and the Caribbean. This level did not change 
substantially during the observed period.
2. The second highest, but substantially lower, level of intercountry 
income inequality was recorded for The Gulf and Arabia. Despite 
the dramatic changes in oil prices during the observed period and 
the substantial differences among the countries of this region in oil 
reserves, production and export, a significant decline in income 
inequality of 2.892 per cent per annum was found. This trend may 
indicate the existence of spillover effects within the region's 
countries.
3. The lowest level of intercountry income inequality was recorded for 
South Asia, but with a steady rise of 3.228 per cent per annum. It 
was followed by the levels of intercountry income inequality 
within the region of East Asia and The Pacific and the region of 
East and South Africa, which registered slower rates of change of 
1.059 per cent and -0.756 per cent per annum, respectively.
4. Low levels of intercountry income inequality were measured for the 
region of West Africa. However, the 1970s and 1980s saw a 
substantial hike in this level of intercountry inequality, which 
raised the level of income inequality within this region above that 
of Southern Mediterranean and set it equal to that of the Gulf and 
Arabia toward the end of the observed period.
















1960 0.97491 0.04367 0.01037 0.10623 0.04294 0.42747 0.16277
1961 0.92748 0.04356 0.00903 0.11897 0.04388 0.43795 0.16159
1962 0.93516 0.04681 0.01011 0.11637 0.03951 0.41982 0.14307
1963 0.95262 0.06033 0.00747 0.11711 0.03751 0.41882 0.14192
1964 0.95066 0.05896 0.00816 0.00471 0.04588 0.41351 0.13157
1965 0.95677 0.06745 0.01274 0.11887 0.04536 0.38856 0.14138
1966 0.95898 0.07130 0.01636 0.10104 0.04276 0.40266 0.14405
1967 0.96279 0.07561 0.01548 0.10463 0.04639 0.35960 0.15442
1968 0.95666 0.07531 0.01653 0.11266 0.06291 0.35611 0.17435
1969 0.94942 0.07328 0.01412 0.11003 0.07163 0.33925 0.18704
1970 0.94560 0.06884 0.01356 0.10843 0.07454 0.36097 0.19568
1971 0.93758 0.07496 0.01587 0.11019 0.06539 0.35519 0.20565
1972 0.93433 0.07028 0.01722 0.11042 0.08172 0.35837 0.22537
1973 0.92159 0.06897 0.01474 0.11291 0.10209 0.33877 0.22515
1974 0.91631 0.07094 0.01598 0.10097 0.09917 0.29906 0.22471
1975 0.92510 0.06783 0.01244 0.08183 0.11761 0.25554 0.21983
1976 0.91652 0.07190 0.01404 0.08007 0.15597 0.23908 0.20225
1977 0.90427 0.07390 0.01383 0.08392 0.13795 0.23971 0.18277
1978 0.91275 0.07757 0.01461 0.09065 0.10624 0.24972 0.17493
1979 0.90693 0.07928 0.02045 0.09950 0.10908 0.27913 0.17366
1980 0.90353 0.06377 0.01962 0.10096 0.11779 0.30618 0.16209
1981 0.92187 0.05854 0.01947 0.10620 0.14479 0.35030 0.15465
1982 0.94380 0.05894 0.02305 0.10768 0.15680 0.28188 0.15111
1983 0.96228 0.06401 0.02200 0.10495 0.16506 0.20742 0.14413
1984 0.96537 0.07165 0.02107 0.09928 0.18202 0.19550 0.13222




















Figure 2. Intercountry income inequality within regions of LDCs
Year
-----■----- Latin America
— □ — East Asia & Pacific
-----♦----- South Asia
---- 0 ---- East & South Africa
---- -k---- West Africa
---- 6 ---- Gulf& Arabia
-----•----- Southern Mediterranean
V. Incom e In equ ality  Levels and Trends w ith in  R eg ion s o f 
OECD Countries
The tim e series of intercountry incom e in equ ality  w ithin  the 
five regional groups of the O ECD cluster are displayed by Table
3 and Figure 3 below  and their relevant sum m ary statistics are 
indicated in Table B.3 in the A ppendix. The m ajor find ings 
about the evolution of the in tercountry  incom e in equ ality  in 
the OECD  regional groups are:
1. The levels of intercountry income inequality within the regions of 
OECD countries, with the exception of South Europe, were 
substantially lower than those recorded for the CPEs cluster and for 
East Asia and the Pacific and South Asia, which experienced the 
lowest levels of intercountry income inequality among the LDCs' 
regions.
2. The North American region enjoyed the lowest level of intercountry 
inequality, which steadily diminished at a rate of 2.895 per cent 
pier annum.
3. Scandinavia as well as North Europe and the British Isles enjoyed 
low but oscillating levels of intercountry income inequality.
4. East Pacific and Southern Europe had a relatively high and 
similar level of intercountry income inequality of 0.05662 and
0.06558 at the beginning of the observed period. However, in the 
case of Southern Europe, the intercountry income inequality rose by
0.511 per cent per annum and reached a peak of 0.08420 in 1985, 
whereas in the case of East Pacific, it rapidly diminished at a rate 
of 24.181 per cent per annum as Japan's per capita income level 
caught up with those of Australia and New Zealand.
































The com puted values of Theil index of incom e inequality  for 
the period  1960 to 1985 revealed  that the g lobal lev e l o f 
in tercou ntry  incom e inequality  declined slow ly but stead ily , 
leading to an overall convergence of per capita incom e of 16.75 
per cent. The results o f the decom position of the index in to  
b etw een  and w ith in  grou p s in d icated  that m ost o f th is 
convergence w as accom m odated by the decline in the m ajor 
co n stitu en ts  o f in tercou ntry  incom e inequality , n am ely , the 
aggregate m easures of intercountry incom e inequality  betw een 
and w ithin  regions. They also revealed that about eighty per 
cent of the w orld-w ide level o f incom e inequality  stem m ed 
from  intercountry  incom e inequality am ong regions and that 
the co n trib u tio n  of the in terreg ional inequ ality  w ith in  the 
LD C s' clu ster becam e the dom inant source. Fu rth erm ore, a 
sm aller bu t su b stan tia l portion  o f the w orld -w id e incom e 
in equ ality  w as d u e to in traregional incom e inequality . The 
con tribu tion  o f this constituent decreased from  about 20 per 
cent to 16 per cent due to a steady decline in incom e inequality  
levels am ong the centrally  planned econom ies w hich, tow ard 
the end of the observed  period, converged to the aggregate 
inequality  level w ithin the LDCs' regions. A bout one per cent 
only of w orld-w ide incom e inequality was attributed to in co m e 
inequality am ong the clusters of LDCs, O ECD and CPEs. W hile 
the reg ions of the O EC D  enjoyed relatively  low  lev els  o f 
in tercou n try  in com e in equ ality , high levels of in tercou ntry  
incom e inequality w ere recorded for the less developed region 
o f Latin A m erica and the C aribbean , follow ed, but w ith  a 
substantial d istance and declining trends, by the o il-exporting 
region of the G u lf and Arabia and by the cluster of the centrally 
planned econom ies.
S in ce 1985 the w orld has experienced a series of dram atic
events and processes such as the oil glut, the extem al-d ebt 
c r is is , the G lasn o st and P erestro ik a , th e co lla p se  o f the 
com m unist regim es and the C om econ in East Europe and the 
tra n sitio n  o f the form er cen tra lly  p lan n ed  eco n o m ies  to 
m arket econom ies, the w ars in the G ulf, the u n ifica tio n  of 
G erm an y , the v iolent fragm entation  o f the fo rm er S o v ie t 
U nion and Y ugoslavia, and the form ation of free-trade zones. 
T h ese  even ts h ave p robably  affected  the g lo b al lev el o f 
in tercountry  incom e inequality  consid erably  in recent years, 
and their full effects are likely to be extended into the next 
century.
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APPENDIX A:
COUNTRIES AFFILIATION BY REGIONAL GROUPS 
AND CLUSTER
LDCs' Regions
1. Latin America and the Caribbean: Argentina, Barbados, Bolivia, 
Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, 
El Salvador, Guatemala, Guyana, Haiti, Honduras, Jamaica, 
Mexico, Nicaragua, Panama, Paraguay, Peru, Uruguay, Venezuela.
2. East Asia and the Pacific: Indonesia, Fiji, Malaysia, Papua New 
Guinea, Philippines, Republic of Korea, Thailand.
3. South Asia: Bangladesh, Bhutan, India, Nepal, Pakistan, Sri 
Lanka.
4. East and Southern Africa: Angola, Burundi, Botswana, Ethiopia, 
Kenya, Lesotho, Madagascar, Malawi, Mozambique, Rwanda, 
Somalia, Sudan, Swaziland, Tanzania, Uganda, Zaire, Zambia, 
Zimbabwe.
5. West Africa: Benin, Cameroon, Chad, Congo (Republic of), Gabon, 
Gam bia, Ghana, Guinea, Liberia, Mali, M auritania, Niger, 
Nigeria, Senegal, Sierra Leone, Togo.
6. G ulf and Arabia: Afghanistan, Iran, Iraq, Jordan, Kuwait, Saudi 
Arabia, Syria (Arab Republic).
7. M e d ite r r a n e a n : Algeria, Egypt, Israel, M alta, M orocco, 
Tunisia. (Although Israel is not a less developed country, it was 
included in this regional group as there was no better alternative.)
OECD's Regions
1. East Pacific: Australia, Japan, New Zealand.
2. North America: Canada, United States of America.
3. North Europe and the British Isles: Austria, Belgium, France, 
Germany, Ireland, Luxembourg, Netherlands, Switzerland, United 
Kingdom.
4. Southern Europe: Greece, Italy, Portugal, Spain, Turkey (partially 
in Asia Minor).
5. Scandinavia: Denmark, Finland, Iceland (included in this regional 
group as there was no better alternative), Norway, Sweden.
Centrally Planned Economies
B u lg a ria , C h in a , C z e ch o s lo v a k ia , G erm an y  (D e m o cra tic
Republic), H ungary, Poland, Rom ania, U SSR, Yugoslavia.
APPENDIX B:
ESTIMATES OF THE INTERTEMPORAL BEHAVIOUR OF 
INTERCOUNTRY INCOME INEQUALITY

































































Estimated coefficients of a 
quadratic time-trend equation























































































Estimated coefficients of a 
quadratic time-trend equation
Const. t t2 R 2
East -0.24181 595.3700 -0.60200 0.000152 0.9602
Pacific (16.140) (12.360) (12.330) (12.290)
North -0.28952 13.5340 -0.01366 0.000003 0.9475
America (5.813) (6.917) (6.884) (6.852)
North Europe & -0.00650 22.2360 -0.02250 0.0000057 0.4920
British Isles (2.660) (3.378) (3.372) (3.366)
Southern 0.00511 212.770 -0.21606 0.00005 0.3535










* The t-ratios are indicated in the parentheses.
Estimated exponential Estimated coefficients of a
rate of change quadratic time-trend equation
r Const. t t2 R2
-0.03114 -1497.70 1.52540 -0.00039 0.8829
(7.703) (4.767) (4.789) (4.810)
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